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Improvement of Productivity and Reduction Disintegration of

Iron Ore Sinter by Increasing Size of Limestone Particles

Ichiro SHIGAKI, Mineo SAWADA, Kunihiro YOSHIOKA and Tasuku TAKAHASHI

Synopsis :

Sintering tests were carried out by using high Al,O; ores to clarify the influence of limestone particle

size on the production and the quality of sinter.

Delayed decomposition of limestone and melt formation by increased size of limestone particles increases
the permeability of the sintering bed and makes the heat pattern sharp, which leads to an increase in pro-
ductivity and better quality sinter on the degradation characteristic during reduction.

The measurements of fracture toughness of calcium ferrite and glassy silicate by Vickers indentation show

little difference between their values.

On the other hand calcium ferrite has the lowest value of critical

fracture toughness, indicating that crack initiation characteristics, among minerals in sinter, affect the

degradation of sintered ore during reduction.

Formation mechanism of the skeletal hematite was tested experimentally and it was found that magnet-
ite coexisted with liquid slag melt is oxidized as the temperature decreases during last half stage of sinter-

ing.

1 # 5

BEAEEL O BE 2 A MMERO D, ALO; EHEEOH
AR ERERCE S AVILEENGEL L) 22 H
B. LiLesn, BEEERAEFO ALO; /aiE< /s
b LR E TR LA EL I b Z LB bh TWAY.

—7, BRSO FERE S X OBEREE O M EITBE DL
REBERBE#E S, FhREIFHONECAEY
Exhb. BFEESECHTIHKAEREOFETD
W, BRAKARHAGSZ & TREERTH L BeE
SRR AR I D L OBRGHERDY 28E& Sh
Tuwb. ALO; SR BEWEEEEE WU ALY Y A7
=714 FEDBWEENHT P ABR TR Y, JE
SEEIC AT T B AR A BLERC B\ T h T MO
AFEEIh ALO, ARG E EEBCKELE
BELZ R ELLRD.

AT, BAEOBE KL L HE~E ALO; K
CRVCTHRBREYER L, BT =t AR X OEmRER
BCARC RETRKAHNEOHEY P Lo L. &
I BERS L O 72 T LM 2 SE AR 18 o FhkE D R B i
TERLUTHL .

2. BERRRICS S AREHEDHRD
#est

21 RBAE

BRSSO BVE & EERC S LT RKANE O EY
FRB DI, BEREREYIT L. BB ORE
B IOBKRADKENMi% Table 1, Table 2 1/R3.
2 ALO, ML LR E Licl®, BT ALO; 13F
BT 2.3% EEHOT.

PERE L AR 300 mm¢ DX E>T, BE 400 mm,
BLA kIR 6%, AFE 1600 mm HO —%ECfTof.
B o BRI OV CERME, Bl #HET
M L OREE T,

Bl BERESLOEH BN FOHFEC X b Rd1. X
RIRERER L ) ~=<x 4+ (LLF Hem), = 7 %%
4+ (UUF Mag) v arz.514L (LUF CF)
BEEL. A7 7ROXERFHILA I LT LY
r—1+ (BF GS) LIEMAETVEE LIF GS) T,
ThbIEENID I BERE L.

22 RBERISVICER
2:2-1 RAIRFEKE L BB EN

Wi 59 4 10 BASHE AL CHEE WM 59 4 12 A5 AEH (Received Dec. 5, 1984)
* o (kk) W SUEMPT AR BFZE BT (Materials Research Laboratories, Kobe Steel, Ltd., 1-3-18 Wakinohama-

cho Chuo-ku Kobe 651)

*2 (RE) wh S BUSRIT o B 84k 7T (Kobe Works, Kobe Steel, Ltd.)

— 46 —



AREHENEC IZBMEOEEES JOR TR o%E 1881
Table 1. Chemical composition and distribution of raw materials.
Chemical composition (wt% ) Size distribution (wt% )
Description Ratio (wt%)
T.Fe FeO Si0; Al;0; +5  B5~2  2~1 1~0.5  0,5~0.25 —0.25 (mm)
Ore A 25,7 61. 5 0.3 6. 2.6 6.7 19.5 19.0 13.0 12. 6 29.2
Ore B 11.1 62.1 0.2 4.8 2.9 14. 3 31.7 15.1 9.5 8.5 20.9
Ore C 11.1 57.3 0.1 5.8 2.4 19. 6 22.7 29.7 12.2 7.5 8.3
Ore D 7.5 67. 4 0.1 2.6 0.7 4.4 3.4 4.8 4.3 10. 3 72.8
Ore E 7.4 64. 6 0.1 5.0 1.2 13.8 149  13.3 7.7 8.7 41.6
Limestone 11. 2
Quartz 0.3 0.5 — 93.0 0.3 — 16.6  32.3 16,7 1L 9 22,5
Sinter returns 22. 3 56. 0 8.6 6.0 1.9 — 3.6 26.8 18. 4 13. 9 9.3
Coke breeze 3.4 4,9 — 6.4 3.3 11.0 12.1 18.6 23.1 35,2

Table 2, Size distribution of limestones,

Case 5~3 3~1 1~0.5 0.5~0.25 —0.25 mean size (mm)
A 50 18 16 9 7 2.51
B 35 22 21 12 10 2,05
C 16 32 21 11 20 1.26
D — 30 29 17 24 0, 86
E — 7 23 18 52 0.38
F — — — 7 93 0.08
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Fig. 1. Effect of size of limestone on the
productivity of sinter.
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Fig. 2. Effect of the size distribution of lime-

stone on flow rate and heat pattern of the

sintering bed.
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Fig. 3. Effect of the size distribution of
limestone on the quality of sinter.
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Fig. 6. Fracture toughness of calcium ferrite :
u[CaSiO,;]-v[Ca (Fe, Al)Oy,].
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Fig. 7. Effect of Al,O, content on fracture
toughness of silicate glass.
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Photo. 3. Skeletal hematite by decomposed
melting of magnetite.
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Fig. 9. Effect of size of limestone on mineral
content of sinter.
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Fig. 10. Relation between macro compositions of
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ferrite and coexisting minerals.
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